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(54) PNP TRANSISTOR CIRCUIT 

(57)Abstract: 

PURPOSE: To lessen the influence of external light on PNP transistors by a method 
wherein a current correspondent to the sum of photocurrents of parasitic 
photodiodes of a second and a third PNP transistor is extracted as the collector 
current of the third PNP transistor, and the extracted current is made to flow into 
the base terminal of a first PNP transistor. 

CONSTITUTION: PNP transistors Q2 and Q3 are provided, where the base terminals 
of the transistors Q2 and Q3 and the emitter terminal of the transistor Q2 are 
connected together, the emitter terminal of the transistor Q2 is connected to a 
power supply Vcc through the intermediary of a resistor 32, and the emitter terminal 
of the transistor Q3 is connected to the power supply Vcc through the intermediary 
of a resistor 33. The collector terminal of the transistor Q3 is connected to the base 
terminal B1 of the transistor Q1. N-type epitaxial layers 22 formed in a P-type 
substrate layer 21 are made to serve corresponding to the based of the transistors 
Q1, Q2, and Q3, and parasitic photodiodes 4, 6, and 6 are located between the N-type 
epitaxial layers 22 and the P-type substrate layer 21 respectively. By this setup, the 
influence of external light on the operation of a PNP transistor can be lessened. 
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A. Relevance of the above-identified Document 

This document has relevance to all claims of the present 
application. 

B. Translation of the Relevant Passages of the Document 

See also the attached English Abstract. 

2. CLAIMS 

(1) A PNP transistor circuit in a monolithic integrated circuit, 
comprising a first PNP transistor, characterized by further 
comprising: 

a second PNP transistor; 

a third PNP transistor; 

a connecting point connecting a base terminal of the second 
PNP transistor, a base terminal of the third PNP transistor, and a 
collector terminal of the second PNP transistor; and 

a current mirror circuit connecting a collector terminal of the 
third PNP transistor with the base terminal of the first PNP 
transistor. 



(2) The PNP transistor circuit as defined by claim 1, wherein: 
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Si=(S 2 +S 3 )Ic3/Ic2 

where Si is an area of a base region of the first PNP transistor; S2 is 
an area of a base region of the second PNP transistor; S3 is an area 
of a base region of the third PNP transistor; Ic2 is a collector current 
of the second PNP transistor; and Ic3 is a collector current of the 
third PNP transistor. 

(3) The PNP transistor circuit as defined by claim 2, wherein: 

Ic2=Ic3. 

(4) A PNP transistor circuit in a monolithic integrated circuit, 
comprising a first PNP transistor, characterized by further 
comprising: 

a first collector; 
a second collector; 

a connecting point connecting a terminal of the first collector 
and a base collector; 

a PNP transistor having a multi-collector structure, in which 
a terminal of the second collector is connected with a base terminal 
of the first PNP transistor. 

(5) The PNP transistor circuit as defined by claim 4, wherein: 

S4=SbSc2/Sci 

where S4 is an area of a base region of the first PNP transistor; Sb is 
an area of a base region of the PNP transistor having the 



Page 3 



Tbkukaihei 3-262153 



multi-collector structure; Sci is a perimeter of the first collector; and 
Sc2 is a perimeter of the second collector. 

(6) The PNP transistor circuit as defined by claim 5, wherein: 
Sci=Sc2. 

3. DETAILED DESCRIPTION OF THE INVENTION 
INDUSTRIAL FIELD 

The present invention relates to a PNP transistor circuit, and 
more specifically to decreasing an influence of light on operation of 
PNP transistors in a monolithic integrated circuit. 
RELATED ART 

Fig. 3 illustrates an equivalent circuit of a conventional PNP 
transistor in a bipolar monolithic integrated circuit, and Fig. 4 
illustrates a structure of a cross-section thereof. 

As shown in Fig. 4, due to a structure of the integrated 
circuit, there is a parasitic photodiode (102) between an N-type 
epitaxial layer (22) and a P-type substrate layer (21). Therefore, in 
the equivalent circuit of Fig. 3, the parasitic photodiode (102) is 
connected between a base terminal of a PNP transistor (Q101) and a 
grounding point. In Fig. 3, particularly if the PNP transistor (Q101) 
is in an integrated circuit provided in proximity with a photoelectric 
conversion element within the same chip, there is a high possibility 
that a photocurrent (Ipdio2) occurs in the parasitic photodiode (102) 
when light is received.... 
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Conventionally, to decrease this influence, a surface of the 
element is covered with a two-layered metal wire (25), so as to 
decrease the photocurrent (Ipdio2) by shutting out the light incoming 
through the surface. 

EFFECT OF THE INVENTION 

...it is possible to decrease the influence of the light incoming 
from outside on the operation of the PNP transistors. 
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